Identification and expression analysis of twelve members of the nucleobase-ascorbate transporter (NAT) gene family in Arabidopsis thaliana.
By screening genome databases, 12 genes encoding membrane proteins homologous to nucleobase-ascorbate transporters (NATs) were identified in Arabidopsis thaliana. A similar number of genes was found in the rice genome. The plant NAT proteins split into five clades (I-V) based on protein multisequence alignments. This classification nicely correlates with the patterns of organ- and tissue-specific expression during the whole life cycle of A. thaliana. Interestingly, expression of two members of clade III, AtNAT7 and AtNAT8, was found to be up-regulated in undifferentiated tissues such as callus or tumors produced by Agrobacterium tumefaciens. Clade V comprises AtNAT12 possessing a hydrophilic N-terminal extension. Transient expression of green fluorescent protein (GFP) fusions in different systems showed that AtNAT12 along with AtNAT7 and -8 are located in the plasma membrane. Mutations in any of the AtNAT genes do not induce phenotypic alterations. The absence of obvious mutant phenotypes in single but also in double and triple mutants suggests a high degree of functional redundancy between AtNAT genes, but might also point to redundant functions provided by genes or pathways unrelated to the AtNATs.